Halitosis (Synonyms: Bad breath, fetid halitus, mouth odor, bad breath, bad mouth odor, malodor) "is a condition in which halitus/breath is altered in a manner unpleasant for the affected individual and affects both the individual and also those with whom he/she interacts."\[[@ref1]\] It set backs an individual from his/her social interactions and also affects psychologically. Here, the responsibility comes to the dentist in assessing and treating this apparently common phenomenon, since oral cavity is the most common source of halitosis. At times, bad breath can also reflect the systemic pathologies and is of real concern to diagnose these pathologies at the earliest. References related to this common problem are rare and, this article gives an overview on the different aspects of halitosis.

Epidemiology {#sec1-1}
============

Flipping through the pages of ancient Greek and Roman\[[@ref2]\] literature thousands of years back, bad breath is mentioned in their writings also, and Mediterranean countries have used ladaneey (a resion) for freshening the breath. Parsley (Italy), cloves (Iraq), guava peels (Thailand), and egg shells (China) are the folk cures for halitosis. Thus, it is revealed that oral halitosis is a problem of all centuries, occurring universally in both the genders. All age groups are affected and the incidence of halitosis increases with age, with varying prevalence rate (5--75%,\[[@ref3][@ref4]\]60%,\[[@ref1]\]14.6%\[[@ref5]\]) in children and (8--50%)\[[@ref6]\] in general population. Moderate chronic halitosis is common in one-third of the population, and the rest are affected by halitosis at least during a part of the day (morning mouth/morning halitosis is widely prevalent). Severe halitosis affects less than 5% of the population\[[@ref7]\] that requires immediate attention.

Classification {#sec1-2}
==============

In general, halitosis can be either primary or secondary:\[[@ref1]\]

Primary halitosis: Refers to respiration exhaled by the lungs\[[@ref1]\]Secondary halitosis: Originates either in the mouth or upper airways.\[[@ref1]\]

Clinically, halitosis can be classified into three groups,\[[@ref8]\] namely:

Real/Genuine halitosisPhysiologic halitosis: E.g.: Morning halitosisPathologic halitosis:Oral pathologic halitosisExtra-oral pathologic halitosisPseudohalitosis -- Complains of halitosis without the actual existence and can be treated by the dental practitioner by counseling and simple oral hygiene procedures.Halitophobia -- People with a fear of halitosis. Interestingly, this group of patients present with symptoms of halitosis in the absence of objective oral malodor. This symptom may be attributable to a form of delusion or monosymptomatic hypochondriasis (self-oral malodor, halitophobia, phantom bad breath).\[[@ref9]\] This condition can be identified by questionnaire method and require psychological investigation or support rather than a dental treatment.\[[@ref9]\]

Etiology {#sec1-3}
========

Bad breath can originate either from oral and related (ear, nose, throat) sources (87%) or extra-oral (systemic) in origin (13%).\[[@ref7]\] Poor oral hygiene, gingivitis and periodontitis, tongue coating, ear, nose, and throat problems (e.g.: Tonsillitis, sinusitis, presence of foreign bodies and rhinitis), decrease in saliva, dry mouth, habits such as smoking, alcohol, tobacco, and betel nut chewing are the leading oral factors associated with halitosis,\[[@ref7]\] with male gender being affected more commonly.\[[@ref10]\] Caries experience, age, habits such as mouth breathing leading to dryness of mouth\[[@ref1]\] are associated with malodor in children. Extraoral or systemic conditions leading to halitosis include gastrointestinal (GIT) problems\[[@ref11][@ref12]\] and even stress.\[[@ref13]\]

Enumeration of possible etiological sources\[[@ref9][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19][@ref20][@ref21]\] is given in [Table 1](#T1){ref-type="table"}.
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Pathophysiology {#sec1-4}
===============

Though the exact pathogenesis of oral malodor is not known, the most accepted one is that the microbial putrefaction of food debris, desquamated cells, saliva and blood causes oral malodor. The bacterial interactions are mainly due to several proteolytic and anaerobic, Gram-negative bacterial species and are not associated with any specific bacterial infection. The only Gram-positive bacteria so far proved to be associated with halitosis is Stomatococcus mucilaginous.\[[@ref14]\]

Various agents such as volatile sulfur compounds (VSCs), diamines and short chain fatty acids are produced due to this microbial breakdown of amino acids by enzymes, resulting in oral malodor (For e.g.: Breakdown of cystine, cysteine, and methionine produces VSC\[[@ref1]\]) \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].
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The intensity of malodor corresponds to the level of odoriferous substances in the oral cavity\[[@ref1]\] and gingival crevices, periodontal pockets, and posterior dorsum of the tongue are the most likely sites involved in the whole process.

Factors in the Pathophysiology of Halitosis {#sec1-5}
===========================================

Saliva {#sec2-1}
------

Saliva, performing numerous functions in the oral cavity, has protective and anti-bacterial properties as prime functions. Its protective function is mainly due to cleansing action causing constant removal of bacteria and food debris, and the anti-bacterial property is attributed to the presence of salivary Ig A, lysozyme, lactoferrin, and several glycoproteins. Furthermore, the normal salivary pH is slightly acidic in nature (pH - 6.5) and helps in suppressing the growth and proliferation of Gram-negative and anaerobic bacteria. Thus, the activation of enzymes necessary for the putrefaction of amino acids such as cystine, cysteine, and methionine is hindered, preventing the production of foul smelling sulfur-containing compounds.\[[@ref22][@ref23]\]

Xerostomic conditions causing reduction in salivary flow causes a negative effect on the self-cleansing action of saliva and produces odoriferous volatile compounds.\[[@ref22][@ref23]\] Mucin precipitation and alkalization of the oral environment enhances proteolytic bacterial growth. Thus, dehydration, salivary gland diseases, certain drugs, mouth breathing remain as one of the causes for halitosis by causing xerostomia.

The people with morning breath (evening breath in night shift workers!!) will not experience halitosis during the day, but during sleep, the body produces less saliva, and unpleasant odor is experienced in the morning.

Gingivitis and periodontitis {#sec2-2}
----------------------------

About 10% of the population with severe periodontitis are accompanied by bad breath. The applied reasons are,

The spaces between the teeth and the gums act as site of entrapment of food for the people with periodontitis and eventually bacteria acts on these entrapped food substances, producing odoriferous substances\[[@ref24]\]Also, the bleeding tendency of gums in gingivitis and periodontitis, makes the condition worse.\[[@ref24]\] Initially, it will impart an iron or metallic smell and later as the blood decomposes, a more foul smell is produced.\[[@ref24]\]

Tongue coating {#sec2-3}
--------------

Malodor can arise from the patients even with good oral hygiene and the source is from the posterior dorsal tongue,\[[@ref9]\] as the large, papillary surface area of the dorsum of tongue can retain large amounts of desquamated cells, leukocytes, salivary constituents, and microorganisms and can facilitate putrefaction. Though, the microbial content of the tongue is greater,\[[@ref25][@ref26]\] it is not necessarily different for the people with and without periodontitis.\[[@ref27]\] Tongue cleaning along with regular brushing improves the condition.

Mouth breathing {#sec2-4}
---------------

Mouth breathing accounts for 40%\[[@ref1]\] in children with halitosis by causing surface drying of mucosa due to evaporation of water from saliva.\[[@ref1]\] Notoriously, humming facilitates nasal breathing in these patients by increased nitric oxide production that causes smooth muscle relaxation and vasodilatation.\[[@ref28]\] As a treatment option, mouth breathing children are suggested to hum with the tongue on the palate to ensure nose breathing.

Respiratory related illness and increased mucus production {#sec2-5}
----------------------------------------------------------

In respiratory-related illness like postnasal drip, sinus related illness, and tonsillitis, excessive mucus and phlegm accumulation is seen, which attracts more bacteria. This cause of halitosis is more common in children, as the children are more susceptible to postnasal drip and tonsillitis.

Drinking and/or smoking (active and passive), beyond giving alcoholic and nicotinic smell on the intakers, adds to halitosis by increasing mucus and phlegm in the throat.\[[@ref24]\] Eating dairy rich food also increases mucus production.\[[@ref24]\] Eliminating the above-mentioned etiologies reduces halitosis.

Gastrointestinal pathologies {#sec2-6}
----------------------------

Other than oral and related causes, halitosis due to GIT disorders is considered to be rare, as the esophagus is normally collapsed and closed.\[[@ref14]\] Two important GIT pathologies where association with halitosis is proved are *Helicobacter pylori* infection and gastroesophageal reflux disease.\[[@ref29][@ref30]\] Furthermore, halitosis is significantly associated with heartburn, regurgitation, sour taste, belching, and borborygmus but not with functional dyspepsia, peptic ulcer disease, upper abdominal pain, bloating, early satiety or chest pain.\[[@ref12]\]

The association of *H. pylori* infection with halitosis was initially suggested by Marshall *et al.* in 1985.\[[@ref31]\] Controversies with their association are noted in different studies and the researchers speculate that the strain-specific production of VSCs is responsible for variation in the study results that is, the production of VSC are observed only in three strains of *H. pylori* namely, *H. pylori* ATCC 43504, *H. pylori* SS 1, *H. pylori* DSM 4867. The other species of *H. pylori* does not produce odoriferous substances and thus not associated with halitosis.\[[@ref8]\] *H. pylori* infection increases with age and has a prevalence rate of 19.6--43.9%.\[[@ref8]\] Crowded families promote cross infection and its carcinogenic potential alarms us for early detection and treatment. Urea breath test, serum antibody detection, saliva analysis, biopsies and molecular DNA analysis helps in *H. pylori* detection. Treatment with antibiotics and proton pump inhibitors eliminates the infection and can bring down halitosis.\[[@ref12]\]

Systemic conditions {#sec2-7}
-------------------

Different medical conditions, impart different odor on the patient\'s breath.

Diabetes -- Fruity or citrusy breathAsthma or cystic fibrosis -- Acidic breathKidney problem -- Scent of ammoniaHepatic cirrhosis -- Musty or mousey odor\[[@ref32]\]Trimethylaminuria -- Foul fishy odorNasal malodor -- Slightly cheesy characterBowel obstruction -- Fecal odor.\[[@ref32]\]

Ketoacidosis (uncontrolled diabetes can produce diabetic ketoacidosis) -- Sweet fruity and/or acetone breath or rotten apple breath.

Excessive ketone production can also result from dieting. Low carbohydrate diet, burns body\'s fat content for energy production and produces excessive ketones. Stopping the dieting, changing the diet with high carbohydrate content and low-fat content, drinking extra water to flush out the body prevents ketone breath.\[[@ref24]\]

Eating strongly odoriferous food substances {#sec2-8}
-------------------------------------------

Food substances with strong odor like garlic and onion, after being absorbed into the bloodstream during digestion, are transferred to the lungs, and the exhaled air is characterized by the odor of that particular food substance.\[[@ref15]\]

Need for Early Detection of these Volatile Sulfur Compounds {#sec1-6}
===========================================================

These VSCs released during microbial interactions are capable of initiating and accelerating periodontal pathology. Recently, it has been reported that hydrogen sulfide induce mitochondria-mediated apoptosis and DNA damage in human gingival fibroblasts by increasing the levels of reactive oxygen species.\[[@ref33]\] Extracellular matrix degradation is facilitated by induction of immune responses, matrix metalloproteinase activity by these VSCs. VSCs inhibit osteoblastic activity,\[[@ref34]\] activate osteoclastic activity, thus leading to pathogenic bone loss. Thus, the effects of VSCs are much more than simple halitosis, and early detection and removal saves from periodontal disease progression also.

Conclusion {#sec1-7}
==========

The patients with halitosis initially approach the dentists for the betterment of the condition and here the responsibility lies on the dentists to treat the condition. Thus, a thorough understanding of the etiology and pathophysiology can upgrade us to a better treatment option. Researches on VSCs and their effect on oral tissues have given a real concern to the problem of halitosis and thus early remedy to this apparently normal phenomenon is essential.
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